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[57) ABSTRACT

Intermeshed helical screw rotors are mounted for rota-
tion by anti-friction bearings surrounding integral shafts
extendmg axially outward of the ends of the inter-
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- meshed screw rotors and within respective high pres-

i

TYPE LUBRICATION SYSTEM FOR SCREW3:

418/°% 100, 102

sure outlet and low pressure inlet bearing housings,

sealed to the exterior. Oil from a separator/sump at or

near compressor discharge pressure feeds via a closed
passage to annular cavities surrounding the rotor shafts
upstream of the outlet housing bearings. Oil seeps
through very narrow annular gaps functioning as self-
cleaning upstream capillaries to the outlet bearing cavi-
ties with the pressure reduction causing oil mist lubrica-
tion of the confined bearings within the outlet bearing
housing. Further passages fluid connect the outlet bear-
ing housing cavities to similar cavities within the inlet |
bearing housing where mist lubrication of the inlet bear-
ings occurs. Further, oil passage means connect the
inlet bearing housing cavities to an oil injection port via
a downstream capillary with the oil injection port open-
Ing to the working chamber first closed thread. The
upstream and downstream capillaries insure proper
pressure reduction through the single loop lubrication
system and the downstream capillary functions to main-
tain a pressure differential between the inlet bearing
housing and the suction side of the intermeshed screws
when the slide valve shifts to full unloaded position

such that the oil injection port is open directly to the
suction port of the compressor. |

S Claims, 1 Drawing Figure
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1
SELF-CLEANING SINGLE LOOP MIST TYPE
LUBRICATION SYSTEM FOR SCREW
COMPRESSORS

FIELD OF THE INVENTION

This invention relates to rotary helical screw com-

pressors and more particularly to an improved lubrica-
tion system for such helical screw compressors.

DESCRIPTION OF THE PRIOR ART

Rotary helical screw compressors have evolved over
the years into compact unitary compressors operating at
high efficiency with limited frictional loss due to the
incorporation of anti-friction bearings for mounting of
the helical rotor shafts at respective high pressure and
low pressure ends of the intermeshed helical screw
rotors defined by the compressor dlscharge and suction
pressures, respectively. -

Further, over the years, such screw compressors

have been incorporated in systems such that lubricating

oil 1s transmitted with the compressor working fluid,
whether it be air, refrigerant vapor or the like, and
liquid injection ports have been employed for injecting
hiquid directly into a closed thread forming an element
of the working chamber of the compressor. The in-
jected liquid may be either a refrigerant bearing oil
which flashes upon injection, or all oil after separation
from the working fluid at a point within the system
downstream . from the compressor itself. It has been
determined that lubrication of anti-friction bearings for
such compressors may be advantageously effected if the
lubricating oil is in mist form. Such teachings are incor-

porated to a certain extent in U.S. Pat. No. 4,181,474

1ssued Jan. 1, 1980 and assigned to the common as-

signee. The helical screw rotary compressor may be of

the hermetic type where the electrical drive motor is
incorporated within an outer casing with the screw
compressor or of the open type. Drilled or otherwise
formed passages may be utilized within the rotors and
the compressor stator portions, that is, the compressor
casing or housing to direct oil under high pressure to

respective bearings at both the high side and low side of
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2

prowde the primary control pressure reduction to the
smgle loop oil circuit..

It is a further object of the present invention to pro-
vide a single loop, self-cleaning, mist type lubrlcatlng
system for a helical screw compressor wherein a single
loop entry point accomplishes lubrication of the entire

machine with the overflow inducted into the first closed

thread to enhance rotor sealing without contributing to

direct compression loss under compressor full load
conditions.

SUMMARY OF THE INVENTION ,

The invention is directed to improvements within a
helical screw compressor having a central housing in-

5 cluding intersecting cylindrical bores closed off at op-
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the machine. In the past, a number of passages form 45

parallel paths to feed oil separated from the working
fluid and near compressor discharge pressure to points
where it performs a lubricating function. Lubricating
oil then seeks the low pressure or low side of the ma-
chine under the pressure differential as seen between the
compressor suction and discharge ports. Such lubricat-
ing systems have been complicated by the necessity of
including multiple, parallel flow path passages within
the rotor structure of fine diameter. Such passages lead-
ing to given bearings tend to clog. Further, the oil sup-

ply flows to a given bearings may be in excess of the

needs of such bearings.

It 1s, therefore, a primary object of the present inven-
tion to provide a simplified and preferably single loop
lubricating system for a helical screw compressor
which minimizes the oil entrained in the working fluid,

the o1l necessary to lubrication, and which insures an all

ol mist lubrication of the bearings regardless of load
“conditions under which the compressor operates.

It 1s a further object of the present invention to pro-
vide an improved simplified oil mist type lubrication
system for a helical screw compressor which is self-

Cleaning at an upstream capillary which functions to

posite ends by an outlet end bearing housing and an inlet
end bearing housing within which are mounted, by way
of shafts protruding from a pair of intermeshed helical
screw rotors, anti-friction bearings within sealed cavi-
ties at the outlet end and inlet end of the compressor,

- respectively. The compressor further includes a low

pressure suction port adjacent the inlet end bearing
housing and opening to the intermeshed screws at the
low side of the compressor and a high pressure outlet or
discharge port adjacent the outlet end bearing housing
and at the high side of the compressor. The intermeshed
helical screw rotors form with the casing bores a com-
pressor working chamber defined by closed threads.
The compressor receives a working fluid which bears
oil for lubrication and an oil separator downstream of
the compressor outlet separates oil from the working

fluid at or near dlscharge pressure. An oil injection port

opens through the casing directly into a closed thread of

the working chamber to provide oil to the mtermeshed

screws for sealing and lubrlcatmg pUrposes.
The improvement resides in oil passage means within
the compressor bearing oil under pressure, from the

separator and in fluid communication with at least the

inlet and anti-friction bearings, and from those anti-fric-
tion bearmgs to the injection port. An upstream capil-
lary is provided within the oil passage means between
the separator and said anti-friction bearings to effect
pressure reduction and change of the oil to oil mist form
for lubricating those anti-friction bearings. A down-
stream capillary is provided within the oil passage

- means intermediate of those anti-friction bearings and
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the oil injection port to insure a pressure differential
across those anti-friction bearings towards the compres-

- sor suction port even where the oil injection port is

open to the compressor suction port durmg COMPressor .
unloading.

The system is preferably employed int a helical screw
compressor having a slide valve for selectively varying
the return of uncompressed working fluid to the suction

port so as to permit the compressor to be fully un-

loaded, and wherein the slide valve operates to insure
direct communication between the injection port and
the compressor suction port to guarantee sufficient
lubrication of the compressor inlet end bearings when
the compressor is unloaded due to the pressure differen-
tial existing across the downstream capillary means.
Preferably, the oil passage means forms a smgle 100p,
placing the outlet end and inlet end bearings in series,
with the upstream capillary means upstream of the inlet
‘end bearings and the second downstream capillary
means downstream of the outlet end bearings within the
oil passage means. The upstream capillary means may
comprise very thin annular gaps between the rotor
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shafts and the outlet bearing housing upstream of the
outlet end bearings; whereby, the annular gaps func-
tions as self-cleaning capillaries to insure full oil mist
lubrication of both the high side and low side bearings
downstream of the upstream capillary means. The ra-
dial gaps between the rotor shafts and the outlet bearing,
housing may be equal to the diameter of a capillary tube
section of the oil passage means leading from the inlet
end bearing housing cavities housing the inlet end bear-
ings to the oil injection port and forming said down-
stream capillary means.

BRIEF DESCRIPTION OF THE DRAWINGS

The single FIGURE is a cross-section of an open
type helical screw rotary compressor incorporating the
self-cleaning, single loop, mist type lubrication system
forming one embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the drawing, there is shown one embodi-
ment of the present invention in which the single FIG-
URE constitutes a cross-sectional view of an open-type
helical screw compressor provided with a self-cleaning,
mist type lubrication system for the bearings supporting
the helical screw rotors of the compressor and consti-
tuting one embodiment of the present invention. The
compressor, indicated generally at 10, is comprised of a
generally cylindrical compressor housing, indicated
generally at 12. It includes a central housing 14, an
outlet end bearing housing 16, to the left, and an inlet
end bearing housing 18, to the right. The end bearing
housings are bolted to the central housing as by way of
~ bolts 20, and the housings are sealed together at their
abutting ends by way of O-ring seals 22, in conventional
fashion.

The central housing 14 includes a pair of intersecting
bores as at 24 and 26 within which reside intermeshed
helical screw rotors 28 and 30, respectively. Rotors 28
and 30 are illustrated in dash-dot form at their inter-
meshed threads, as at 28a and 30a, respectively. This
indicates an area of overlap or intermesh 31 between the
teeth or threads of these rotating members. A first cav-
ity comprising the compressor inlet or suction port 32 is
formed partially within the central housing 14 and the
inlet end bearing housing 18 and opens to the inter-
meshed helical screw rotors 28 and 30 to permit a gase-
ous working fluid such as a refrigerant to enter the
compressor working chamber as defined by inter-
meshed threads of rotors 28 and 30. An outlet port 34
for the compressor is shown as located within the outlet
end bearing housing 16 at the interface between that
housing and the end of rotor 28 and i1s diametrically
opposite from inlet port 32.

Conventionally, the portion of the compressor at the
outlet end bearing housing 16 is defined as the high side
or high pressure side of the machine and associated with
the discharge or outlet port 34. The portion of the com-
pressor adjacent the inlet or suction port 32 and to the
right of the intermeshed rotors 28, 30 is known as the
low side or low pressure side. The helical screw rotors
28 and 30 are provided with integral shafts generally at
36, 38, respectively. The rotor 28 may be of the female
type and may function to directly drive the male rotor
30. In that respect, shaft 36 is longer than shaft 38, hav-
ing one end which protrudes outwardly of the compres-
sor housing 12. In fact, it extends axially beyond the
inlet end bearing housing end wall 40 which 1s fixedly
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sealed to the outer end of the inlet bearing housing 18.
The outlet end bearing housing 16 and the inlet end
bearing housing 18, while being generally cylindrical,
are machined to provide internally, two large bearing
cavities within which shafts 36, 38 project, and to per-
mit the rotors 28, 30 to be supported for rotation by
appropriate bearing assemblies with said cavities. The
outlet end bearing housing 16 is bored at 42 and further
counterbored at 44. Shaft portion 364 is received within
bore 42. An outlet end bearing cavity 46 is formed by
counterbore 44, axially beyond shaft portion 36a. The
shaft 36 includes further reduced diameter portions 365
and 36¢, to the left of shaft portion 36a in the figure, to
accommodate, in this instance, a back-to-back, double
roller, anti-friction pack assembly indicated generally at
48.

The bearing assemblies employed in the compressor
illustrated may be of the type shown in U.S. Pat. No.
4,181,474, referred to previously.

It should be noted that the outlet end bearing housing
16 bears a circular end plate 50 which is fixed to the end

of the outlet end bearing housing and the cavity 46,

housing bearing pack assembly 48, is sealed from the
exterior by means of an O-ring seal as at 52 bearing on
end plate 50. To the opposite side of rotor 28, shaft 36
includes, on that side, a portion 36d of given diameter
which projects into one inlet end housing bearing cavity
54 defined by bore 56 within inlet end bearing housing
18 and a series of counterbores as at 58, 60 and 62.
Counterbore 58 i1s to one side of bore 56, while counter-
bores 60 and 62 are to the other side, remote from rotor
28.

An anti-friction bearing assembly, indicated generally
ay 64, 1s closely received within counterbore 58 and is
interposed between the inlet bearing housing 18, in that
area, and portion 36d of shaft 36. The remaining portion
of the cavity 54 is taken up by a shaft rotor seal mecha-
nism, indicated generally at 66. It includes a coil spring
68 and axially opposed annular seal members 70 and 72
which are spring biased in opposite directions to per-
form the desired sealing. End plate 40 of annular form
closes off the outboard end of the inlet end bearing
housing 18 counterbore 62. End plate 40 includes an
integral collar 40a which projects inwardly within cav-
ity 54 and which bears an O-ring as at 74, bearing on
counterbore 62 to provide a seal between these two
relatively fixed members. The annular seal member 72
also carries an O-ring as at 76 functioning as a radial
seal. The annular seal member 70 is sized to the diame-
ter of a shaft section 36e about which it is concentrically
mounted with one end abutting the end of bearing pack
assembly 64 against which it 1s biased by means of coil
spring 68. The shaft further terminates in a reduced
diameter portion 36f which projects outwardly of the
end plate 40 through a circular hole 76 within that mem-
ber.

An electric motor or the like (not shown) may be
mechanically connected to shaft portion 36/ for positive
drive of the compressor rotor 28, which, in turn, self-
drives the intermeshed rotor 30 by way of intermeshed
threads (not shown), within the area between dash dot
lines 28a, 30a.

Rotor 30 is similarly mounted for rotation about its
axis and by way of shaft 38, integral with that rotor. In
that respect, the outlet end bearing housing 16 is further

~ bored at 78 and counterbored at 80 parallel to bore 42

and counterbore 44, so as to form a second bearing
cavity indicated generally at 91. Shaft portion 38a
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projects within bore 78 and is generally of the same
length. The shaft 38 is further provided with reduced
diameter portions 385 and 38c¢ to the left of portion 384,
in that order, and of decreasing diameter. The cavity 81

functions as one outlet bearing cavity and carries an

anti-friction bearing pack assembly indicated generally
at 82 and comprised of back-to-back roller type anti-
friction bearings which may also be of the type illus-
trated in U.S. Pat. No. 4,181,474. Bearing pack assembly
82, as does bearing pack assembly 48, provides for ab-
sorption or take up of generated thrust as well as radial
forces acting through the shaft on the stationary hous-
ing. End plate 50 closes off cavity 81 to the left. Again
to the right side of rotor 30, inlet end bearing housing is
formed with a second bore 88 and counterbore 90 paral-
lel with bore 56 and a series of counterbores. Anti-fric-
tion bearing assembly 84 is fitted within counterbore 90
and about a shaft portion 384. The bore 88 and counter-
bore 90 form a second inlet end bearing housmg bearmg

10

15

cavity 92 extending beyond shaft portion 384 and is 20

advantageously employed in the lubrication system of
the present invention.

In general, the compressor 10 deserlbed to this pomt
is conventional, and is fully supported by teachings
within the patent referred to. It permits apphcatlon of
the present invention to such compressor. Further, con-

ventionally, compressors of this type have been em-
ployed in the refrigeration and air conditioning industry
with the working fluid compnsed of a refrlgerant such
as R12. A working fluid in gaseous form is returned
from such refrigeration system coils to the suction port
such as suction port 32 of compressor 10, with the

working fluid in vapor or gaseous form what it is com-

pressed from a relatively low pressure to a high pres-
sure prior to discharge as a vapor or gas at the high side
of the compressor or machine, via discharge port 34
Further, conventionally, such compressors have been
lubricated by oil carried by the working fluid, and trans-
ported due to pressure differential through the elesed
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loop refrigeration system or between portions thereof.

Both in the refrigeration and air conditioning areas, and
more importantly within air compressor systems utiliz-
ing helical screw rotary compressors, it is important
that downstream of the compressor itself the working
fluid be essentially devoid of oil, although the same may
be oil laden in the area of compression. As such, it is
conventional to employ within the system an oil separa-
tor (not shown) downstream from the compressor
which is connected to the discharge port of the com-
-pressor, and where the oil is separated from the working

fluid. Normally, oil is retained within an oil sump from

which it 1s fed, due to the pressure differential between
the compressor high and low sides, back to the com-
pressor as a liquid flow stream and directed by suitable
passages within the compressor housing and/or rotors
to cavities housing the bearings for lubrication of the
bearings supporting the rotors for rotation.

Such 1s true of the instant invention. In this case, the
oll separator/sump is purposely not shown for simplic-
ity purposes. However, the drawings do show a tubular
oll supply line 92 as leading from the oil separator (not
shown) for supplying oil at or near compressor dis-
charge pressure as indicated by arrow 94. The oil sup-
ply line 92 functions as one element of a single loop
lubrication system for the compressor 10 and partially
defines the oil passage means of the cempresser Oil line
22 is, in itself, conventional. -

45
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Further, as indicated previously, it is conventional to
employ an injection port such as port 96 which opens to
the compressor working chamber, as for instance into
bore 26 of central housing 14 and being formed by a
radially -drilled hole 98 having an enlarged threaded
entry portion 98a. It is at this point that the compressor
10 and the components carried thereby vary from the

prior art and where the features hereinafter described

are directed to the single loop, self-cleaning mist type

lubrication system of the present invention for such
helical screw rotary compressors.

~ Inthat respect, at the high side of the machine 10, and

specifically within the outlet end bearing housing bores
42 and 78, there are provided a pair of annular cavities
or grooves 100 and 102 opening up to the respective:

‘bores 42 and 78 and formed very near the outlet end

faces 282 and 30a of respective intermeshed helical

screw rotors 28 and 30. Further, a passage 104 is formed

within the outlet end bearing housing 16 leading from
“the outside or periphery of the outlet end bearing hous-
ing 16 and terminating as at 104q, intermediate of bores

‘42 and 78. Small diameter branch passages 106 and 108

open at one end to passage 104 and at their other ends to
respective annular grooves 100 and 102. The oil line 92
terminates in a threaded fitting 110 which is threaded to

an enlarged threaded portion 1045 of passage 104 to
sealably connect the oil line 92 to passage 104 permit-

ting oil under pressure to be fed to the annular grooves
100 and 102.

As an important aspect of the invention, shaft portion

_36a 1s of predetermined diameter and only sllghtly

smaller than the diameter of bore 42 which receives the

‘same to form a very thin annular gap 112 which is of a

predetermlned fine radial clearance. For instance, in the

illustrated embodiment, the compressor may be, an 82

MM compressor, in which case the radial clearance or
gap 112 between shaft portion 36a and bore 42 of the
outlet bearing housing 16 may be on the order of 0.006
to 0.007 inches. This annular gap opens to the left di-
rectly. to bearing cavity 46 housing the anti-friction
bearing .pack assembly 48. The oil in escaping from
annulus 100 to cavity 46, must pass through this very
restricted radially narrow annular gap. Further, since
the shaft 36 rotates within the outlet bearing housing 16,

- the radial clearance or gap 112 forms a basic self-clean-

50

ing capillary and is one upstream capillary forming the
upstream capillary means of the improved mist type
lubricating system of the present invention. Further, a
similar, second self-cleaning upstream capillary or gap
114 1s defined by shaft portion 382 and bore 78 within

- the outlet end bearing housing 16 for helical screw rotor

55

05

30, as at: 114 with similar or equal radial clearance to
capillary 112. Upstream capillary 114 opens to bearing
cavity 81 housing bearing pack assembly 82. Bearing
cavities 46 and 81 within the outlet end bearing housing
16 are in fluid communication with each other through
passage 116.

It is important to note that the oil lubricates the bear-
ing pack assemblies 48 and 82 in mist form, since the
upstream capillaries 112, 114 accomplish the desired
controlled pressure reduction between the oil within
line 92 and that of cavities 46 and 80 and in view of the
volume of those cavities. Further, as result of pressure
reduction, any refrigerant entrained within the oil of
line 92 vaporizes at this point in the single loop to facili-
tate oil mist formation and lubrication of the anti-fric-
tion bearings within the bearing cavities of outlet end
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bearing housing 16, if a refrigerant forms the compres-
sor working fluid.

While the oil mist migrates from cavity 81 to cavity
46 via passage 116, the oil mist from both cavities tends
to escape from the outlet end bearing housing 16 pur-
posely through further passages within outlet end bear-
ing housing 16, central housing 14, and inlet end bearing
housing 18; thus from the high side of the machine

toward the low side. Such passages form elements of

the single loop lubrication system. In that respect, the

outlet end bearing housing 16 includes an inclined pas-
sage as at 118 opening at one end to a radial passage 120

communicating to cavity 46, while its opposite end is in
alignment with a longitudinal passage 122 within the

10

central housing 14 which extends parallel to the axis of 15

shaft 3¢ and bore 24 receiving rotor 20. Passage 122
extends the full length of central housing 14 and opens
at its other end directly to an inclined passage 124
drilled within the inlet end bearing housing 18 from the
end abutting the central housing 14 toward its opposite
end, but terminating short thereof. A small diameter
passage 126 connects that end of passage 124 of inlet
end bearing housing 18 to bearing cavity 54 carrying
the inlet end bearing pack assembly 64 and shaft rotor
seal 66. Further, an inclined passage 128 fluid connects

cavity 54 carrying inlet end bearing pack assembly 64 to
bearing cavity 92 carrying bearing pack assembly 84 for

shaft 38.

Oil entering the inlet end bearing housing 18 is
30

sprayed directly onto the shaft rotary seal face of seal
66. The entire zone, that is, cavity 54, as well as cavity
86, 1s under a pressure that is basically determined by a
downstream capillary indicated generally at 130 form-
ing part of a tubular metal oil injection line 132, Qil
injection line 132 communicates cavity 86 via passage
134 and fitting 136 to the threaded portion 98a of pas-
sage 98 via fitting 138. Downstream capillary 130 com-
prises a reduced diameter portion or capillary tube por-
tion of oil line 132. The pressure in the inlet end bearing
area, that is, within bearing cavities 54 and 86, exceeds
the suction pressure at suction port 32 at the inlet ends
280 and 30b of rotors 28 and 30. They are exposed to a
pressure difference driving the oil through the inlet end
bearing pack assemblies 64 and 84. This is approxi-
mately the difference between the first closed lobe pres-
sure at port 96 and suction pressure at the compressor
inlet or suction port 32. However, the downstream
capillary 130 further enhances the pressure differential
by the amount necessary to guarantee sufficient lubrica-
tion of the inlet end bearings when the compressor is
unloaded, that is, when a slide valve (not shown) shifts
to insure that the injection port 96 is open directly to the
compressor inlet or suction port 32, at which point
absent the downstream capillary 130, there would be no
net pressure differential extending across the inlet end
bearings.

As may be appreciated, the single loop entry point
defined by passage 104 accomplishes lubrication of the
entire machine with the overflow exiting through pas-
sage 134 from bearing cavity 86 and being inducted into
the first closed lobe or thread area. Single loop flow is
indicated by the arrows within passage 104, branch
passages 106 and 108, cavities 46 and 80, and passages
116, 120, 118, 122 and 124, cavity 54, passage 128, cham-
ber 86, o1l injection line 132 and oil injection passage 98
and leading to injection port 96. The arrows also indi-
cate the escape or passage of lubricant through the
bearing pack assemblies with oil mist seeking the suc-
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tion or low side of the machine at the interface between
the suction or inlet ends 285, 306 of rotors 28, 30 and
face 18z of the inlet end bearing housing 18.

Contrary to systems utilizing many separate feed
points in an oil lubrication system, under the present
system, there are no small orifices to plug, as all the
close clearance restriction zones have one surface rotat-
ing relative to the other. As such, the upstream capillar-
ies are novely self-cleaning. |

As may be appreciated, it is necessary to properly
select the upstream capillary annulus or gap area and
the downstream capillary area. It is possible that in

order to maximize part load performance without
undue pressure at the inlet end of the machine, the up-
stream capillaries as at 112, 114 may have to be reduced
In area. The system functions to minimize the oil needed
for lubrication and thus the refrigerant entrained in the
oil, insures an all oil mist lubrication for the bearings
supporting the rotors and prevents oil in liquid form
from reaching the bearing areas irrespective of the
range of conditions under which the machine is operat-
ing, that is, between fully loaded and fully unloaded
conditions.

While the invention has been particularly shown and
described with reference to a preferred embodiment
thereof, it will be understood by those skilled in the art

~ that various changes in form and details may be made

therein without departing from the spirit and scope of
the invention.
What 1s claimed is:

1. In a helical screw rotary compressor comprising a
sealed compressor housing including a central housing
defining intersecting parallel cylindrical bores and inlet
and outlet end bearing housings, intermeshed helical
screw rotors mounted within respective bores for rota-
tion about their axes, shafts borne by said rotors, sealed
bearing cavities within said compressor housing inlet
and outlet end bearings housings and about said shafts at
opposite ends of said rotors, anti-friction bearings
mounted within said cavities and supporting said shafts
for rotation therein, said intermeshed helical screw
rotors and said cylindrical bores defining a compressor
working chamber defined by closed threads of the inter-
meshed helical screw rotors, a low pressure suction port
opening to one side of the intermeshed helical screw
rotors, and a high pressure discharge port open to said
intermeshed helical scew rotors to the opposite sides
thereof, an injection passage borne by said housing
forming an injection port opening directly into the first
closed thread from said suction port for permitting fluid
injection to the intermeshed helical screw rotors for
sealing and lubricating purposes, the improvement com-

prising:

oil passage means within said compressor forming a
single lubrication loop leading from said compres-
sor working chamber initially to the sealed bearing
cavities within the outlet end bearing housing,
from said sealed bearing cavities within said outlet
end bearing housing to the sealed bearing cavities
within the inlet end bearing housing and from said
sealed bearing cavities within the inlet end bearing
housing to said injection port open to said compres-
sor working chamber,

and wherein said single lubrication loop includes
upstream capillary means within said oil passage
means upstream of said sealed bearing cavities
within said inlet end bearing housing to effect a
partial pressure reduction within said oil passage



4,439,121

means upstream of said inlet end sealed bearing

S

cavities to change lubricating oil to oil mist form
for effective lubrication of the anti-friction bearings
formed by said sealed bearing cavities, and
downstream capillary means within said single lubri-
cation loop between said sealed bearing cavities of
said inlet end bearing housing and said injection
port to insure a further pressure reduction across
said anti-friction bearings towards the compressor
suction port, even under conditions where the oil
Injection port is directly open to the suction port
during compressor unloading, thereby minimizing
the oil entrained in the working fluid insuring an all
oill mist lubrication of the bearings, regardless of

load conditions and in which the oil mist type lubri-

cation system is self-cleaning at the upstream capil-
lary means. |

2. The helical screw rotary compressor as claimed in

claim 1, wherein said oil passage means fluid connecting

the sealed bearing cavities within said inlet end housing 20

to said injection port comprises a tube, and wherein said
downstream capillary means comprises a reduced diam-
-eter portion of said tube forming a small diameter capil-
lary passage intermediate of said inlet end housing
sealed bearing cavities and said injection port.

3. The helical screw rotary compressor as claimed in
claim 1, wherein said shaft means for said helical screw
rotors within said outlet end bearing housing project
through bores within said outlet end bearing housing

5
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axially inwardly of the anti-friction bearings supporting,
said rotor shafts within said outlet end bearing housing
and form thin, annular gaps as self-cleaning capillaries
and comprising said upstream capillary means.

4. The helical screw rotary compressor as claimed in
claim 3, wherein said bores within said outlet end bear-
ing housing receiving said shafts, upstream of -said anti-
friction bearings within said outlet end bearing housing
cavities, each further comprise an annular groove, and
wherein said oil passage means comprises a single oil
passage extending generally radially inwardly from the
periphery of said outlet end bearing housing and termi-
nating at a point intermediate of said bores within the
outlet end bearing housing and branch passages opening
at one end to said single passage and at their opposite
ends to respective annular grooves such that said
grooves function as an oil supply manifold to said annu-
lar gaps defining said self-cleaning capillaries upstream
of said anti-friction bearings within said outlet end bear-
ing housing.

3. The helical screw rotary compressor as claimed in
claim 3, wherein said oil passage means fluid connecting
the sealed bearing cavities within said inlet end housing
to said injection port comprises a tube, and wherein said
downstream capillary means comprises a reduced diam-
eter portion of said tube forming a small diameter capil-

~lary passage intermediate of said inlet end housing
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sealed bearing cavities and said injection port.
| I N
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
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Column 2, line 64, change [inlet] to --- outlet ---
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